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Boom clay formation, a thick deposit of slightly over-consolidated marine clay has been 47 selected as a possible host material of nuclear waste disposal in Belgium. In this context, its 48 volume change behaviour, especially its secondary deformation behaviour is essential for the 49 safety of the whole storage system, and therefore needs to be investigated in depth. 50 The consolidation of fine-grained soils has been commonly described by the primary 51 consolidation and the secondary consolidation. The former refers to the soil volume change 52 due to water pressure dissipation whereas the latter refers to the soil volume change due to the 53 evolution of soil fabric and soil-water interaction. In the past decades, many studies were 54 conducted to correlate the secondary deformation coefficient (C α ) during loading with other 55 soil characteristics. Walker (1969) showed that C α varied with the ratio of vertical effective 56 stress (σ' v ) to the pre-consolidation pressure (σ' c ), with the largest C α at a stress slightly 57 higher than σ' c . This was confirmed by other studies on various soils (Brook and Mark, 2000;  The tests in low pressure oedometer aim at studying the loading-unloading behavior of the 107 soil near the excavation gallery, whereas the tests in high pressure oedometer aim at studying 108 the compression behavior in large stress level (far from the excavation gallery). The soil 109 samples were prepared by trimming and had 50-mm in diameter and 20-mm in height. In the 110 following, high pressure oedometer test is named Oedo1 while low pressure test is named 111 Oedo2. Note that the high pressure oedometer has the same principle as the standard low 112 pressure oedometer; the main difference is that in high pressure oedometer two amplification 113 levels were used with a ratio of 1:10 for the first level and 1:5 for the second level (see Figure   114 2). In other words, the frame of high pressure oedometer allows multiplying the applied 115 weight by 50, which leads to a maximum force of 12 tons. In the experiments, the minimum The soil specimen was installed in the cell with dry porous stones. Prior to circulation of 119 the synthetic water which has the same chemistry as the in-situ pore water (Cui et al., 2009) 120 in the drainage system, a confining pressure equal to the estimated in situ stress was applied.
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This prevents the soil swelling during re-saturation which may modify the soil microstructure 122 and as a result the soil mechanical properties (Delage et al., 2007) . 123 The in situ stress of the soil was estimated using Eq. 1: List of Tables   324  Table 1 . Soil classification according to the values C α /C c (Mesri et al., 1994) 325 Table 2 . Geotechnical properties of the soil cores studied 326 
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